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I , INTRODUCTION 

Ono of tho koy aspects in almost all oiigiriGering problems 
is tho specification of the physical properties of the materials 
order consideration. Tho physical properties of interest may 
ranqo from tho "strength" of a new composite, to the electrical 
properties of a somi conductor, to the solution properties of a 
complex mixture of organic liquids. The engineer in general, 
and the chemical engineer in particular, is responsible for being 
able to obtain and use a wide range of physical property infor- 
mation. There are many sources of such infom\ation. Although 
the large majority of this information derives originally from 
laboratory measurements, it has become possible to predict many 
physical properties on the basis of molecular theories and some 
description of the atomic structure of the compound in question. 
This report, however, will deal almost entirely with physical 
property data which has its foundation in laboratory measurements. 

Fortunately, it is rarely necessary to do a complete 
literature search for physical properties. Many such searches 
have been performed and the results published in the form of 
data compilations. There has, however, been such a rapid growth 
of these compilations in the recent years that a real need exists 
for a tjuide to these comi)ilations . This report is an attempt to 
provide just such a yuide. 

This report is the first of several reports planned by the 



CACHli: Conunitteo Physical Properties subgroup and will deal pri- 
marily with the question of where to locate previously measured 
physical properties. Other reports of the subgroup will deal 
with correlation of physical properties; computer aided physical 
property estimation, and computer systems for physical property 
rotroival . 

II. USING THE GUIJE 

A partial list of the data compilations which are of use to 
the chemical engineer has been assembled in the three tables which 
form the core of this report. Because of the vast number of such 
compilations that exist it would be impossible to include each and 
everyone. Rather an attempt has been made to include those com- 
pilations which appear to be of greatest use to chemical engineers. 
The references arc listed by title, author, publisher, and date, 
rollowing each reference is a brief description of the refererc.e 
which is meant to be helpful in evaluating its usefulness. 

To the right of earh reference are thirteen columns which 
describe the type of property presented in each compilation. In 
each column there are one or more code letters which indicate the 
kind of substance for which those properties are presented. The 
properties indicated by the columns are: 

1. Identification Properties: Melting point, refractive 



3 



index, molecular woiyht, etc. 

2. Critical Constants: Pci Tc 

3. Volumetric Properties (pressure, volume, temperature) 

4. Thermodynamic Properties (heat capacities, enthalpies, 
entropies, etc.) 

5. Vapor Pressures: (pure component) and latent heats of 
vapori?<ation. 

b. Vapor-Liquid Equilibrium (both high and low pressure) 

7. Solubilities (liquid-liquid, or solid-liquid) 

8. Gas Solubilities 

9. Transport Properties (viscosities, thermal conductivities, 
dif f usivitios, omissivities , etc.) 

10. Thormochomicai Properties (Gibbs free energies, entropies, 
and enthalpies of formation) 

11. Reaction Rate Constants 

12. Electrical and Magnetic Properties 

13. Hazardous or Toxic Properties 

The types of substances included in the reference are 
indicated by one or more of the following code letters: 



lie - Hydrocarboxi Fractions 

O - All other Organics 

In - Inorganics (non-metallic) 

G - Gases 

M - Metals & AlJ.oys 

p - Polymers 

X - All of the above 
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Thus for exampie if one were seeking enthalpies and vol- 
umetric behavior of methane, he would scan down columns 3 and 4 
looking for those references with an HC or X indication. Those 
references with the HC or X in columns 3 and 4 would be likely 
sources for the required information. It ia unlikely the infor- 
mation could bo found in any other sources listed in the tables. 

The list of references has been divided (somewhat arbitrarily) 
into three major subcatagories as listed below; 

1. Handbooks ; These are usually readily available and 
commonly contain a wide range of physical properties for a large 
numbe.* of materials. For casual use these data are often of 
sufficient accuracy. However, these data are often old and of 
unknown precision. Thus for more exacting work the handbook data 
are often of questionable value. 

2. General Data .TabujLations ; These often cover a broad 
range of information and substances. They tend to be more current 
than the handbooks and frequently contain only critically evalu- 
ated data, i'or more exacting uses these compilations are probably 
the best source of physical property data. 

3. R eference Sources ; These entries fall primarily into 
two catagories: a. Indexes to compilations and b. literature 
surveys for very specific properties. As a general rule of 
thumb, tne indexes to compilations are probably the first place 
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OTHER COMPENDIA OF PHYSICAL PROPERTY DATA 

Because of the amount of effort currently being expended 
both in this country and abroad, one can anticipate continued 
rapid growth in both the quality and quantity of physical prop- 
erty data that will be available in the coming years* In antic- 
ipation of these events several scientific societies, and na- 
tional governmental agencies have established programs for the 
evaluation and tabulation of physical property data. These 
programs are briefly reviewed below: 

1^ CODATA: Committee on Data for Science and Technology* 
The Committee on Data for Science and Technology (CODATA) was 
established by the Eleventh General Assembly of the International 
Council of Scientific Unions (ICSU) in January of 1966. The 
committee was to promote and encourage the production and dis- 
tribution of tabulations of critically selected physical property 
data on substances of interest to the scientific and technical 
community. This group has recently published the "International 
Conpendium of Numerical Data Projects" (published by Springer- 
Verlag, New York (1969)). This compendium contains descriptions 
ol currently available compilations of critically evaluated data, 
a list of those groups which are continuing efforts along these 
lines r and guidelines for the production of future data compi- 
lations. Clearly this volume is a valuable extension of the 
information presented herein. 
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Several nations are members of the CODATA Committee and as part 
of their national membership have established national CODATA 
Committees. In 1969 the six nations with such committees were 
Canada, Germany, Japan, the Soviet Union, the United Kingdom and 
the United States. 

2. lUPAC: Thermodynamics Tables Project Center. The 
Thermodynamics Tables Project Center was established by the 
Commission on Thermodynamics and Thermo Chemistry of the Inter- 

« 

national Union of Pure and Applied Chemists in 1964. Its goal 
is to prepare universally accepted tables of physical and trans- 
port properties of simple fluids. The project is under the 
direction of Dr. Selby Angus, and is located in the Imperial 
College, London. This project is limited to only the properties 
of gases and liquids, and then to temperatures below which dis- 
sociation effects begin to be important. Tables of numerical 
values, rather than correlation equations are being prepared 
tecause it is felt that it is easier to agree on numerical values 
than on correlation equations. The progress of this project is 
described in detail in "A Review of the Work of the lUPAC Thermo- 
dynamic Tables Project", Dr. S. Angus PCR/l"?, lUPAC Thermo. 
Tables Pro j . Center, Dept. of Chem. Engin. and Chem. Tech., 
Imperial College of Science and Technology, London (May 1969) . 

3. U.S. National Bureau of Standards: National Standard 
Reference Data System (NSRDS) . This program and several of its 
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reports have already been briefly described in the body of this 
report. However, the following additional comments appear useful 
as well: The system is subdivided into seven programs which are 
concerned with the following groups of properties: 1. nuclear 
properties; 2. atomic and molecular properties? 3. solid state 
properties; 4. thermodynamic and transport properties; 5. chem- 
ical kinetics; 6. colloid and surface properties; and 7. me- 
chanical properties of materials. Most emphasis in the past has 
been placed on catagories 2 and 4. 

4. The Office of Scientific and Technical Information 
(OSTI) was established in the United Kingdom in 1965 to oversee 
and support the collection and publication of technical data 
tables for the entire scientific and technical community. This 
office is the primary source of funding for the lUPAC — Thermo- 
dynamic Tables Project Center, and annually publishes a list of 
numerical data projects in the United Kingdom. 

5. The State Service for Standard and Reference Data 
(GSSSD) coordinates and directs research, and disseminates crit- 
ically evaluated physical property data throughout the USSR 
scientific and technical community. A network of GSSSD organ- 
izations have been formed in the scientific research institutions 
of ministries, colleges and industry. The task of obtaining the 
reference data is assigned to these organizations. A summary of 
the function of the GSSSD is contained in: "Thermophysical 
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Properties of Gases and Liquids" ed. by V. A. Rabinovich, Pub- 
lishing House for State Standards, Moscow (1968) . A transla- 
tion of this work is provided by A. Moscona, in the Israel Pro- 
gram for Scientific Translations, Jerusalem (1970). 

THE ACCURACY OF REPORTED PHYSICAL PROPERTY DATA 

Although a great quantity of physical property data already 
exists in the literature, much of this data is of unknown qual- 
ity and accuracy. The question of determining which data are 
accurate and which are not is a task of tremendous magnitude— 
usually well beyond the means of a single investigator. Because 
of the recognized need to establish critically evaluated and 
accepted standard reference data systems several groups have 
begun to compile and publish such data. In addition to the five 
groups listed in the previous section the following organizations 
in the United States are currently compiling (in some cases also 
measuring) and publishing critically evaluated physical property 
data: 

6. Thermodynamics Research Center, Texas A & M University, 
College Station Texas (The continuing API project 44). 

7. Office of the Critical Tables, National Academy of 
Sciences, National Research Council, Washington, D.C. 

8. Thermophysical Properties Research Center, Purdue 
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University, West Lafayette, Indiana. 

The data reported by these organizations will usually be 
of the highest possible reliability and thus is usually the data 
of first choice when such a choice is available. When data from 
other sources, particularly those which have not been critically 
evaluated, is used the user must always bear in mind the possible 
inaccuracies that may be inherent in these data. 



